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C54) METHOD FOR DISCRIMINATING SIGNAL 

(57)Abstract: 

PURPOSE: To attain sound signal recognition suitable for application in 
an adverse environment by sharply reducing the average error rate of 
sound signal recognition under a non-coincident condition. 
CONSTITUTION: A set of signals (e.g. a sound signal) and stored 
expressions (e.g. the stored expression of a keyword) is found out and at 
least one conversion for generating a signal for relatively and effectively 

emulating the stored expression is executed (202, etc.). The operation is ia >« 

attained by using one of three technical elements. In 1st technique, a a) ; — *| m .ijf 
signal is converted so as to be more approximated (e.g. approached) by £^ ff^&^m ^ r r*- .!''.; 

one of plural stored expressions. In 2nd technique, a set of stored V "' l 4 ^^ 

expressions is converted so that a signal is more approximated by one 
of the stored expressions. In 3rd technique, both of the signal and the 
set of stored expressions are converted. In this case, HMM, a neural 
network and a vector quantization expression are used as stored 
expressions. 



LEGAL STATUS 

[Date of request for examination] 05.03.1 998 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3457431 

[Date of registration] 01 .08.2003 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiners decision 



nttp://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA2La4vRDA408050499P1 .htm 



2006/03/27 



Searching PAJ 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAA2La4vRDA408050499P1.htm 



(19)B*HfcjlF/f (JP) (12) £t |f| !|# & 3$ (A) (n)4mtf«H&W#<» 

^^8 - 50499 



(43)&HB ¥«8¥(1996)2H20H 



(51) IntCL 




F I 




G 1 0 L 9/10 


3 0 1 C 






GO 6 F 15/18 


5 6 0 G 8837-5L 






G 1 0 L 3/00 


5 3 5 






9/18 


E 












W*«<0«24 FD (^19 H) 


(21)fflH#^ 


4$H¥7- 176872 




390035493 








X*f • 5V • 7>F - ^r-f • a— tfl'— 


(22) meg 


*F*7*f(1995) 6 £21B 




3 > 








AT&T CORP. 


(31)«i«fcfc««M» 


263284 




Y*Vjj&»m 10013-2412 


(32)«5fcH 


1994^6^210 






(33)«$fe*3=SH 


*H (US) 




& T*VXX 32 






(72)3g§f» 










T:*D;tr&*H, 07974 Xi-s?*— s> 








— xa.— t/a^^x, ^>x^;* 








-fF n-^^x-f 118 






(74)fSSA 













(54) \sm<D&m mnmm& 



(57) 

<3 A<ififla£;h,S («^tf«ifi-*"5) <fc5^«#&3Elfe 



«0 



«0 



200 



202 



5|(0 



206 



HUM | 



■V" 

208 



-1- 



[MM«l] (a) mi&mm.cnM'&klt&L 

(b) fUEW^HlfcSrlUlL-rs^^y^i:, 

(c) mnfSfjrk* WlR«Mk<0'Ptz< bt>—«lk* fflflE 

#J&-T5'>ft< £ fc 1 oo|Elt*S l< !:icK-Si^rae»*: 

(d) miS*tft«CJ:oTmiBfi*S:aE*LTaElft«^« 

(e) miB**»^«*Sr«JIBIB**»a5*-&ttt;taL 

Ift5»mi, l»E4$£oE1B«»K»£^S»fts 

1 ^rfrfe, 

[ 3 ] fKrE«##**«**» «:»« 

[|ft*«4] (a) flftE«#£* *rlEBB»0^*<fc 

(b) «ria**ic: J: or WI5«*SraClftUT«ffc3a:«» 

(c) MiBWfc^^iftw^ft-s-^mfBiBtt^ao*^^ 

( d ) «rE«rfc**fla««oj(|*rtco^7i < <t 4> 1 oco 

? — ^e>j6£^fcft!9, lWIE^l^SRfaftttcoft^J: 
tWtrE* 2 <^«{a««co*#as - ~ - 7 /u* y h v - * 

[»*S8J flfrEES*^****^ * h frttQcM 
[»*JS9] (a) IB*»SO*^i:Jt«EL 
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(b) ffi&fB^k. m&Wii<»mM&m<DM&ft<n'J>ti: 

*attwS<J^rK«IS:*£i-6^^y^i:, 

(c) l»E***cJ;orj»EE1»*»<D*'&fc«|ftur 

(d) mmt^mum&fe&wt^Lngk&kvc&^xm 

(e) flfjE^2CO^Sffl<7)^{cS<5^r. Hfiiaffi-^ 
/0 1*£<aE1**Sfc*fl»-*"5fc<E>J: Lr^Ui-^^-r 

[m#Jl 1 0 ] fflrEEttt»%^ft^A<^#Ett*%» 
m«W$rWL, ffiE#:£^E1fc**fc»j£-*-S» 

9 ^*ft 0 

l] MrEW^flpjira^fe^s- t*r# 
12] ( a ) *rE«# 1 , ME#^of2«« 

^s^^rwfc/jtaemsrsts-t-s^^ yrt . 

20 (b) llftE**JcJ:-DrmEE**»<7>*-&*raEl(|ur 

(c) mEK^ttE««9loft««rfflEA-»j:tt:ttur 

( d ) tflE^rfcft^SMcD^rto^ft <^ti o(D 
«WSL#vH»J: <9/h*< ft^^r^^^^a ftv^Uc Sr 

(e) WEW-**:, «»E«fe*««««0*^rt<7?/>ft 

< £ t l oo«t^»iSr5«fcft«rSoE1»**(c»« 

l 3 ] l»E«*^«««cflH*<D«*)&* <b ft £ 
r i 4:**4:-rsi»*3« 9 

lW#Ja 1 4 ] «JEE«*a^**AS»tt^/u ^7^ 

^KD^d^ftO, «lTE»iro*ffil*fl[<o*^*3J:TJ« 

i 5 ] y 

^O^WE^acOSflaftttCO^dS^a. — 7^*2/ h ^7- 

40 ^ ffi^ffi^^b ft 5:i: ^r4#® i: i-SHI** 9 co^fe 

i 6 ] StfEEtt^co^ds-^^ h/u*^-ft; 
^^oft^^ ft o , StrEm i a)«IB««(Oi^*i J: 
mfEm 2 o*(H«fio*^^fi^.fl[^* ib ft ^> r k ttWtik 
ti-5W*«9ro*ft 0 

[IS^JSl 7 1 (a) tt-»£EttXa<0*fr£&»9 

(b) WEflfS:, #^coE«^S.t-^i-5 1 bco^ L 
r BWgiJ-f S ^ x ^ ^ i: ft 5 w k &<&m k i~ Z> 
50 SU*«fe 0 
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[ W** 2 0] ( a ) miE'Xt <H1 o<Z>|E«*«, 

(c*tj£-r 5 «iaa« *s l * i hi <t o * <* < * 5 * -c* ^ 

y^a*:*tTi-Swi:*#»ti-5»**l 7 co^f jfe> 
[W#JS2 1 ] ffiK«*^jBtta««^««-/i*(b*S 

[W#*2 2] SftiaiEtt^o^dSBtt^yu^^^ 

[0 00 1] 
[0 0 0 2] 

[0 0 0 3] 7^ (^T^-tc r^^Aj 

[0 0 0 4] ->^-r^f4. IMf<0*^rtO«-lM§&i8W 

[0 0 0 5] h U-~>^£4x5£, SftflWctt, 
dS-CS^o S^-r-M** A*#^S:IB«^tufc^~!7 — 
rt(Odp~l7- K*s»l«S*vSi:, A fi-t affile 

[0 0 0 6] K^£^->'^•7 L ix^i^i7^^^^^^l^u^</^(7)^S 
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[0 0 0 7] v-;*^ A£0«g$r{g:T^-ti:6 1 ocoSHli 

th^y^ii, gU^A*^*-^* mi£ 
£ £ld£i:6r ^F— gel*, CcD#jcD4§ 

So 

[0 0 0 8] ttawifflJH, Wt-^-ikwBBIBtts 

[0 0 0 9] JR 1 Id, B#^A**^«:««-*-5*fetc 

6o dco«3Btt 2 ooBBH*«r gfllc, T^y 
>a >r<l:(:y^fA^ h — v^-rs c £ liB# 

[0 0 10] g§ 2 |d % y^TAT'fffltS /Uj 
ds«3e*nrv^6 0 ^ft^A^jHCfroSfcS^a'&lfeSrR 

[ooii] m3\^, ^fA^A^^n^^it^: 

^0 S*Sr*-r o w(7>^7-fey hEg^-tta- K^s/^8g*(c: 
iot^^tl^o a-K^y^tt*<OxyM) (ft 
Sto2 5 6i) a»fcft£ 8 rtl^^yhUH, A 

3CO^-< ^A*'>^7 Atd^^< ^3(75 6 4 f[§C0aL> 
50 4fi<7)xyhyi:$ r tt5o b^U, rw»ietc:fcM)H 



-3- 



(4) 

5 

2, 15 3, &tz&^4<n?4 7<nAt}\/* J rJ*X'&t£\,^ 
[0 0 12] 

v)mi*g,< (Dry y >r— > 3 ^li^^Sls* t, <d ;o 

[0013] 

*C*'>fc< i: *> 1 0«)Klftfc«fTi-5. :n 
I*, 3o<0ftff<0 5*»0loSr!(fflt5^ tiaotH 

T<fc <9 &<j£fa£it£ («lx.rf»jSi"S) * 5 

«** J: 0 A < &U1rZ> «£ 5 fclE«*»o*&*:3e«rt- 

[0 0 14] ^i:^oTMlt'>^fAlt ®* 

[0 0 15] ^B^JC^oT^Lfc^^A 

[0 0 16] 

^>^^<75S±T^n— ^(A Maximum Likelihood Appr 40 
oach to Stochastic Matching for Robust Speech Reco 
gnition)j t v> o JB^^KdtSrttftA <h LTIB^-T £<, 

[0 0 17] ttW«rM**--rSfc«>, 
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2 0 0, 2 0 2, *5<tt52 0 6<75«ffi(i*— <D*ffl^n 

[0 0 18] ^#S#Jf*, AT&TODSP1 6^7^fiD 
S P 3 2 CO J: 9^f^ i>^;Wf t (DS 

p) ts ^TvmM-thmi^mn-t^yy w^t* 

Elfc+SRWtiLWfl^y (ROM) DSPcojg 

^^feti-t-5 7>-^Ar^-fe:^>^y (ram) 
4<5c^^«B-e*)-6c mizmmmm ivlsd 

[0 0 19] fWi/7fAO^T^^^^t 

So 

[0 0 2 0] il^ItSi, Wjsfi-^s (t) as* 
IfUSl 0 0fcA*S*LS. flfimcofc*, S (t) tt, l 

«3lt5 0 !B*»1 0 0 S (t) £J^}&»:® 

«K3E»U «*s (f) ^4*t5o s (f) tt^-^ 
ir^ MHHSl 0 2tCA^^4x5 0 ^7 -fey h«"lW»l 
02f±Si' (f) ^ttJ^-f^o Si' (f) IIS (f) 
ten— 1 0 4^|B«SiXTV^^-7-fey hffiO 

Vi ^m^tzh<Di,zm^\ Si 7 (f) litfct5E§§106 
fCA^£*X, -tr.-^ HMMf2«^«l 0 8tC|5tft^n 
rv^iii*7^='7 ; eT^ (HMM) com^i:tb«^ix 
6o HMMfati^® 1 0 8^(D#HMMIi^-!7- Kt£ 
#t5HMM-efc5o Si' (f) ^#HMMi:Jtftl 

tfctt*i o 6ii s ^t>&< Si' (f ) tc— ffc-r 

£rWi-?^-f 0 fttc. ^PWtta-K^y^lO 

^tt, »fc*wi *«M:lfiE» i o eiaot^^n 
6o Wi^^^-^ir^ hfiOVil^Lt^^tlSi:, 

[0 0 2 1 ] .BEj5POi^^T'A*COV>TttWbfc<7>"C ft 

6 0 ^2^»^jii, fEttHMM^, ^pm^-cD^m^x 

[0 0 2 2] 2 ^r#^ ITS 1 SlltflCol ^Tf&f^-r 
5 0 *^«*S (t) »i«*»2 0 0(CA**ttSo * 
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#«fK«fc^) ftuffim^tzfr, s (t> in 

0 0 S (t) *JVtt«M*U:KiftMB-»S 

(f) «:^*i-5o S (f) J±aE«|7 p oiry*2 0 2 
A*Sft5« w*Ui, El 2 £5 4 tFEj 3 ICtf £ V ^ & 4 

Si' (f) Si' (f) HQiG (S 

(f) ) izX-y-ty bm.OVi&MZ.1tt><0\Z&L\t\ 
Qinxsr-^T? GI4, ^&f£tg3£®2 

0 4tcE«Sixrt^ss (f) a?H»-cfe5o s (f) 

f4ifci"Lt>Qi Sr-Stf £l4Rbfc^. L*>U r<7) r|» 

«j (4, £ 3 00- 

v>fc^-cfc5o 4*fc* do rgiufcj (iQiG (s 

(f) ) , QiS (f) , *fcl4G (S (f) ) C0ff^ 
iSBTllB-CfcS. G»4«K<0J»**fcl4*ll»WBB«-C*> 

0, *<D»5ei4r:/y i/avKftffu ^ 

^tttli^^y^ h7AM-Cfc6i^, G (x) 
— x T?fc£ 0 

[0 02 3] StfEl 2 *r#HW* t , i 4r«fc8'J-f S 

5o WWa» t f l ^J4Si / (f) (4S (f) (C^b< 

Qi = l, G (x) =x, *34U ! OVi = 
0) , tbtt«2 0 6 ttHMcS (f) ir^HMMO^Ott 

^anft-frtca-sv^T, Wi ^t^ 0 will 

iiiBTWSi' (f) t£*fcifil*HMM (rtb^HM 
Ml) tC<toT^m^H^*iiT*fe5o 
[0 0 2 4] Se>^H2Sr#RH-rSi:, fi]ffl«S'J«, K 
jft7 p o-fey^2 0 2 (4HMMfBt&3£B2 0 8d»<bHMM 
iSrSfrt"*. HMMfEtS3£©2 0 8 14, WJBSWWSK 
tfc$fc§i2 0 6frb4 i £;ft,£fci6, H 

MMi£HiRl-5o aC«^o-fes/-9-2 0 2t4S (f) . 

T, §8«*tU*U ^^77^^01*3.1:^7* 
7MOVi^3lt§o Qi*3ctO ? OVif4W-»A<75* 
3 2*5^^*3 3lC«oT«:3eStb5o OVi, Qi^o 
.fct^Gttrti-CKftit^SfcA, ae»7 p niryi^(4, S 

(f) &kQs ±tZ(D^\C&^X Ztl*mtzteS\' 

(f) K&lkr&Zb&'smhteZo 

[0 0 2 5] ftX$m2%&m'fZ>b, G(4«C*«J^Qi 
G (S (f) ) irfE^^n^S (f) co§|^cco-^T*fc 
5 B KtA (Wx-iiSi' (f) -Qi (G (S (f) ) + 
OVi) &&&zfv±yV2 0 2\^£<>X&:7££ft,Z>b 
r»3gstu5j i&*a s S>S*IStiQi:fc3.fctK>Vi"t? 
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hZtztb. zti&mmx-hZo *S**S2fl*5J:tJ«5le*i 
«aS2ffl*>£fcfc, Qi4b'it/OVi (±t*^P>^5ttc (-T 
<Ct>*>Qi^jfeTO Vi ^tfcliOVi^n^tC 
Qi) IkfelTZZb t^TtB-CfcSo ^^ft^ft^t^ 
wi:*4ifo6tta-C(4H«±«s: (#J;i(4Qi *5 J: ) ~C 
l4*<HS<B--fflJ (#Jx.f4*G) CS^<:Hfc5 0 #J 
;tf4\ BBft^QiG (S (f) ) -Cfcit^ftSttSi 
-tZo wOBB»(4tm^rft-r?fcS. l^ls OVi 

*4«»a>OVi«»«r«:S-r5^^1|-e*4ftv^ OVi 
as*j£S*x*i:, Qi«r*St5riliewc*0OVi 

[0 0 2 6] &Tfm2*&m-tZ>b, mtitfiSi' 

(f) *#HMMfcJfc«U ^2O±SfflC0^^r^:^ 

-t-a. rcom2±Sffl:*^ics<5^rwi^^-r^o 

w(7>^fcncWi(4Sffc^Si / (f) Cit^^HMMT' 
feSWfe<CHMMi^*tJ6"t-S 0 Cco^nir^f4^:tg^ 

5&W4Jfcl\ «TfcfcWia»P>0>>f vfy^^ 

i f4&C0HMMi Sr«giJi-SHMMia«afill2 0 8 
£;h,5 0 ^^HMMi (4, S (£) *3j;t*G£ fcUi. 

n-fe 7tll^Qi *5 J: Vi Srftfe-TSo 

[0027] hzm&itcn, ^2±sfli*^tcg^v^ 

T, ff^fSi' (f) dS«3e<OHMMtd»t>(Blfla-*-S 
t>coir LTg^S'i^tv^o U*»U, H2^ov^-Clft^U^: 

ofco^Sjb-S. ^Jx.»4, #tOHMMi^^fto 
Si' (f) tC^"t--5feSU#V>flf4<9SS<^ofc^^ 

[0 0 2 8] H 3 Ltf 2 *lfi«tcol^ KWi" 

60 *^«#S (t) *4^&SI3 0 0\zAJj£th s ^ 
fff^JIMf^S (f) **«;i-5o ^ffi^cofc 

S (t) i4 1fltO#— r7— KSf&tflB^-CfcS tffi 
^t?> 0 S (f) t4it^i§3 0 2l,CAZ)£tvZ> 0 
^«o*0»Siaifl t t l ^f4, S (f) fiHMM^I^ («Ux.ii 
HMM' ) iritgE^^t5o HMM' (4, HMMfEt&^S 
3 0 4tCfSlf^turi/^5HMM(^S'J^^^^S^V>7tH 
50 MMOl^T'fcSo HMM' P^C0^-HMMt4HMMfa1t 
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*t>iftl^*fttf[*:*x.S«F3gOHMMtC«t oT*Stt-5 
*§&Wi3ftS»S'JS*t-5 0 :^HMMIt 0»Jx.tf, HM 
M' ^i#|(^HMMtfe5, w 5 IT, Wi (i, » 
*tt*S (t) Jc*t,iS^»IS«>«f|«|«fcS«r*i- 0 

[0 0 2 9] Wi<7)^ yfy^^ e*-fe;fc>*> i ) liHM 
MteiSt^ia3 0 4(CA^I^4x^o HMMlBtt^fi 3 0 4 
lir(ni#@(7)HMM (t/^*)HMMi) SrHUJUL, 
WOT7*Dt7t3 0 6{CAt)-fZ> 0 HMMi&J; 
15 S (f) idS<5v>r. SEJft^oir 0 6ti^^-tr 

y HlOVtftStS. OVfi, HMMi, S (f) , 

5o OVfi, HMMi, S (f) , *5.fctW«A<Z>S;5 

[0 0 3 0] hM^HMMfatt^BO^g-HMM 
K*D;LT&rfc#HMM<Dife^ (^fcfr^SftfcfcHM 
M' ) Sr*J«i-S. 0 6-CfT^> 

:Ht, HMMta«^S3 0 4F^O|2ttHMM 

MM' ) «r*ric-rS^«)^**Six5o 
[0 0 3 1] rofcffcfcHMM' ttjt<ft*3 0 2"CS 

(f) tJttt.stbSo ccoitt!Etcj:o. m2<D±mm;<n 

^^tl5 0 wCOfrfcfcW i ft, ftfc/jlHMM' F^CD 

[0032] ^o-fe^oiiaiKaA s Bfa*tt5r tt>*> 

[0 0 3 3] JB3*S6«»Jtt, JBl jlllS«9*3J:t5*2*lfi 
«oW*d»fe<Dft«S:ttffli'<5o tot, Sg3^lJ£#Jte 
E12*5J:t51gl3 ^ittratSo 

[0034] msmmwn, it-^ts ibishmmo*^ 

F*9ctv>#< t fc 1 oOHMM&SV^SiffS-tlrfcEtfcjSfc 
Srttffli"6o M;ttf, S (t) 2 co-xX^-^lcA^ 

(DHMMfStt^H2 0 8 lzmZ>ttt>?) 4 "fry 9* 
i HEI3 0HMMlBlt3S«3 0 4(Ci£ibn3o H 
3(^iy^xA(iHMMi*5i:t/S (t) £r{£/BLT£rfc 
ftWi S:^fifei-5 0 »3jH6«^ffioTJKfiK*^-5^ 
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1t3£B3 0 4-Ctift<H2WHMMlE1taS«2 0 8 

3 0 IIl2<0*>;*^Af±:/ai?*£3inLT^?£^ 

t5El 3 OHMM|5t6S«B 3 0 4 iZ&btl&o Ctbtei&S 

[o o 3 s] m3nmm&&m-i-z>t. 2^<o^m^^ 

10 3S*fcl«i as ltd, *fTi-*K«liI»*c^ 

S&33£Jfe#JI±, (El 2 £/cte(g] 3 KM LTlf| 

1. H2(cHUTttWLfeWJB«»J#IBSr*fTU/t», 
H3lcBBUrttWLfc#««r*fTi-SA*, *jtl*^r<7> 

2. l8 2{cHLrKWL^ffl»»U*IIB^ir5-t<^So 
^HBSrllffLjfcSL H3KMLTKWLfc#IIB*3ifTi- 

[0036] ^mmn^mm^^^zm l-c»w l 

>tctfe#b, «BIH"X?tt*i»««r^-<i 

[0 0 3 7] [WftA] 

a& 

fc*3 «t S 31 J: o X 3 1 # iB r * S ^fftttffi 
/KOjft'&OMol 1 ^— (ML) * 
RttL-xVl^^^TvW (HMM) ^i^AxICioT^f 

Ax^B]^— Bc(i2o(0*«fe, (1) Y 

50 Sr, ^^Axt J:0fi<— Sri-SSS^x^flh-i-siS! 
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I«Fv (•) Ciot, *>£U\ (2) Ax£, 

t, (•) obi^^^u mftm&Mk (em) ta- 

S-T^o Fv (•) *fcttGn <•) o»co»«*i, * 
[0 0 3 8] **«*Sr«^Lr, &m'tZ>T;i'*y X 
-V ^A-i- <fc 5 ^F— 6 HMM-<— * wiitt** 

[0 0 3 9] 1. ttEafrtc 

*ifi, «at*"C<oe»*^B« (ASR) y^fAcott 

**r*»i"6i:v^5MH«cHiL^s«*orv^So b 

= ^^«*tK»«*^nB^5F--SdS*>6t, ASRy 

^-8<oB**l»4UT- 5/fttift^B 

ggtl-7/U=i7^T^ (HMM) AxiDl^^iot^ 

[0 0 4 0] h =^^*ftttt«*{*O|H<05f:— 9c 

M^rtm^ H4t?n stehu— ~>-^ 
oPiB<o^— stt, ssrT^xift-rs^^Di^ior* 

-C*U K**»-CliY-C*t. 4*«SM(c*3*tsr*L 
58S«D2 K J: or ^/WbSJx*,, WX$: 
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